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REMARKS 

riain 1 has been arr;ended to adaitionally require tnat the 
amiro acid sequence encodea oy the p : 1 ync t lec^t ide nas activity as 
a KC:^Q4 potassium channel subunit. Support for this amendment can 
be found througnout the Specification, fc-^r examiple, on page 13, 
lines 2-3 and page 13, Lines 15-21. No new m^atter has been added. 

illl zl- ^ ions ^n de r_ 3J' d . S . C . § 112, F 1 r st paragraph 
Erirjbl e:nen t 

I'^ne Examiner has maintained his rejections of clai.ms 2, 10, 
11, 21 and 22, and now rejects claims 1, 3-6, 10-11, 18-29 and 59- 
61 for lack c:-f enablement. 
Spec: 1. ^cation is enabling for an isolatec 
sequenie o^f SEQ ID Ho: 1, it does not provide enablem.ent for an 
isolated polynuclei t ide that is at least 91% hom.ologous to the 
nuilO'itiue sequenie set fortn in SEQ 12 Nc : 1. As stated m Paper 
ho. 12, tne Examiner i^on tends tnat ce cause there are reoirts in the 



les tnat a s'jd5^ t^ar.t la. 



:Tpler:ent. ar y 



P'li .yr/jceotiaes wou.iQ rx>t: snare either str ictura^ 
prcper::ies with a polynucleotide e:i::oded oy SEQ 1 
Exa.T.mer also states ''the Speoif ication fails ' 
enabling di sc. L ensure i-f how one w-iula use such pi lynucleot i aes . 
The E^xar.mer sup'ports nis oc-ntentions cy referring 
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r.ov;ie teacnes mat tne oroo^eTi 
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sea;_:e nee uata and 



::^rea: ct : ve s' 



. r a ^ ue t e r 1 n a 1 1 c n s 



)rea: c^ 



functional aspects or the pritem is extren;ely cc'iT:plex. 3;iwie a]sc) 
states that certain Dositions in the seouence of the orcitem are 



cr:tioa. to tne tnree airnens i.ona . structure/ fu 



' . a 1 1 onsn iris , 



u<arTi:ner cc^nc^uoes tna' 



v; o u ... a r e o u i r~ e u n u e 



exDor ^T.G nt at ii-n 



' a 1 n. a r y s . 



n.aKe an 



;se tne claimed invention. Applicants respectfully traverse 
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:e assay aisclC'Sed m ExaT.ole 



\e iLxaminer correcrl' 
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enaoierre: 



-s nor whether any exper iT.ent a i 



-s necessary, b; 



1 p t' n r , 



experiTientat ion is necessar 



-S un'::iue, 



■oenerat lo: 



ana/' o r 



.dent 1 ficat ion 



s e a u e n c e 



\'a ri an ts 



we r e 



experimental a: 



xaooratorv or 



act ^ce 



- n s t a n 



app^icat. 



w a s 



r ^ G a . 



:5 o e ci 1 1 c : 



MOD. leant s 



:ave pr!3viaed a^ 



OxS necessa: 



carry 



e 1 1 r. e 



r the generation 



arrant seaueni:es o] 



- ae: 



:at . 



:era . 



xanp^e, one si 



reccgriice 



t n a ' 



o n e 



;.-a oe csea as 



L-^ ^ a u tn 



? s 1 : 



\e s e c 



p n ' V a 



r~ 1 a n 1 5 



mat 



^as: 



CQ scree n e c 



assa 



:r :.nec 



:e tact tna 



t the Applicants nav<; 



aetai^eo eacn ana eve: 



■■:et noa a va liable 



" c a ■ 



c - d i a n s 



ocr late 



a r la: 



^ 1 s c . c s . r 1 ^: h e 



:>r ::ess 3 ry 



;lvea ar:a t,ne fac^ that theie was a hiar level 



n e a r 



the tirr.e the Apc^l eat ton was filea, trie 



aisc^osure of tne instant Specif icati :n is enahimg for an isolatea 
polynucleot lae tnat is at least 90?; honoio'gous to the nucleotiae 
se:iuence set forth m SEQ ID No: 1. Furthermore, the Specification 
c. early states that these sequences can be used f c r drug 
1 iientif icat ion and in screens for identifying the source of hearing 
^iss m humans as well as for the pridu'tticm of mammalian disease 



m:ae^s, seen as recomomant 
line 6; . 



[see page 3, line 16 to page 4, 



The Bowie et al. reference that the Exam.mer cites, is not 
particularly relevant to the instant aptlicstion. First, the 
reference was publisneci in ?-^arch of 199C, at:pro>:imately nir;e years 
^-^^ t. re tne fil-ng of tne instant app^ ica t : on . luring tnc;se nine 
years, tne lielo of protein structure and fmcticn predicti:n has 
advanced enormt-usiy, making m.uch of what had required significant 
effor oecc:me routine. Secono, tne Fo:wie reference was primarily 
:i:rectea to ueve:cp:ng making protein structure ana 
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cos:iic::s scr:e or:,*. ems are 



zr.e 3eve ^ corner:*: o!: r:cre scot: : so i caoeo 



^ ^ ^ :d a. . . 



' a :: : r e a 



:c o a; 



laeed, in Feo-ruary C'f 



. w r *^ " 



Applccation was file:i, it was pcssible C'C p-rC'dure 



aod screen cuodreds and thousands of se-qoenoes usinq cc-rrjuon 
iao)oratc-ry techniques and a functional assay ^ such as that 
described in Example 4, within a very short period of time. Thus, 
aqain, cecause of the substantial and significant advances m the 
art, a skllleo artisan would not be requirea t :> expend undue 



exoer im.en tat 1 on m order 



:ain tne 



cant invention . 



In view c-f the abcve discussion, Applicants respectfully 



request reccnsideration ana remova 



ne re]e' 



Wri t ten Descripticn 



Examiner has maint:ained his rejeci 



:o C-L.aj.ms 



and 22, anij now rejects claims 1, c-6, 10-11, 



ana c : 



:-S lacking written description. The Exam.mer justifies his 
-cjectiC'n stating that these are genus claimts and that the 
Sr eci f 1 ca 1 1 cn , v;nile disclosing tnat the polynucleot lae of the 



nave an am: no ac:a c.r.ar.'::e a' 



:ore pC'S 1 1 ions , 



9/ 4 92 , 3 6' 



s a */ z :\ at seat^e^ces 



_ ^ ^ d 



/v . . a . - d ^ ^- d ■. 



v;cu.a ::e tolerate::. r^e ccnc^uaes 



eacn aenus ana cezause 



o ^ 



in t. n e a r : 



ild n::t oe 



expected to predict biological activity of tne sequence variants 
encijir.p'assed by tne clains, the written description requirement has 
ncit been Tiet . Apc:dicants respect fuliy traverse. 

Applicants first wish to pcdnt out that the Examiner's 
statement that sequences identified by hybridization would not 
P'reaictably have the samie structural and functional characteristic 
as the disclosetj spe::ies is n-it cc^rrect. Hybridization is a 
functi'in of botn base pair content and b-ase pair sequence. Thus, 
at the 901 honoiojy level, t.wo sequences would l:' y definition share 
?Ch structural honology with ea::h other. [n addition, the Synopsis 



(jf Aoolicat iC'n 



:en Description Guidelines prepareo f«ir 



Ixar.iners indicates m nxanpie tnat nyor loi zat i on language is 
:'erfeciiy acceptabl.e under ci 



:mstances tnat are sini..ar to 



present situation (please see enc^csea;. 

At'pl leant s also wrsh to C'C.mt cut that because the 
Spe ::i f i za 1 1 on describees a screening meth'ia tnat is based on tne 

:v:ty c:f tne sequences, tne s-:illeo 



seeches 



are aaequa^iely 



case , mgo^ 1 can::s 



r.ea tr.e scecies :. r. ^errr.s 



a:; a 



.naicat in 



adciitiicn, Applicants have c^rivided alignment dala 



:c^cserved, ser.i-conserved and lesser lonserved regions 
withm tne KCNQ4 sequence. Thus, Applicants respectfully subiiiit 
that they have met the v;ritten description requi rerr.ent and request 
reconsi ieratiO'n and removal of the rejection. 



Rejections Under 3 5 U.S.C. § 10: 



The Examiner has maintained his rejection iif claims 1, 3-8, 
10-11, 18-19 and 21-30, and nc'W rejects claims 5:? and 61 as being 
anticipated by Singh et al. {1993). The Examiner contends that the 
nucleotioe sequence of a potassium, channel, r:iNQ2, would hybridize 
under high stringency conditions to the nuclejtide sequence of SEQ 
11' N3: 1 of the instant ap'P 1 1 ca t ion . The Exam.iner contends that 
since the pcd.ynucleot ide woula hyc^ridize unaer the conoitims set 
fortn m the claims ana the claims dc- not c:ntain -r.\ ; .:unttional 
lim;itati ons, the claim.s are anticipated. Ar-t'licanto respectfully 
t raver se . 



' s ^ 



^ ... 



e w 0 u ^ a c e :^ a d e 



.::^cse zr.e aa^a ava:^. ac;.e 



r 



3 1 o t e c h n c 1 g y I n f c; r ma c 



Afjp'iicants alsj encl'Dse the results of an XC3I Bias 



- (NCBI ) . 
Se quences 



V 



rcgram provideo oy n:3I with respect to SE2 ID No: 1 ar.:^ tne KCUQ2 



pc'l ynucleot ide . Here, the coamg sequence of tne twc sequences 
(SEQ 13 !^Io: 1 and KCK^Q2) have been aligned. As can he seen in the 
rep'jrt, there is no significant homology deterrriined over the entire 
sequence. The program was able to detect significant homology for 
:)nly fo^r partial (internal) sequences. These m.ay oe represented 
as f 1 1 :) w s : 

Fra::ti'in 1: determined -iver -"14 t-asis, 76% hcaii-Iigy 
Fractiin 2: determmea :-ver I'lT t-asis, ::4% hi-mil igy 
Traoti:n 3: ■lietormmeo :ver 64 ;:'asis, tit homil'igy 
Fractim ■] : determineo. iver 48 oasis, 8^-^ hcn;i- 1 'ig;^- 
Thus, of a total sequence of IC-rB nucleotides of SFC IT N 



basis (814^147 + 64-48 ) cculd iie r-lasted, wh: 



r resoono 



:nly 51. 4 of the coding sequence. Overall this leaves a homolc^gy 
less tnan 50^- oetween tne nuilei-tide sequence encoam^ the ?'CNQ4 



1 i 



-^^xcer ::r.e:;*:.a . . y , scr^^e ger.era. oa i ae . : ::e? ar-^ a^^ii^acl^::. See, f^r 
exaT.ple, c^rren^ ?rc"oc:^Ls In Molecular 3..oloqy, Aus^bel et al., 
^l:is., John Wiley & Sons Inc., 1998 , Vc-l . 1, cinrjaents to secti'Cn 
6.1.5: "Hi g.T -s tringency >/asn is determined empirically. The 
relative homology tetv/een the probe and target sequence is a 
determining parameter . If the hom.ology is 100%, a high temperature 
(6!?° to 75"C) can be used. As the homology drops, lower washing 
temperatures must be used,'' Thus, under tne conditions set forth 
in claim 1, it is fair tc- expect a home logy m tne order of 80-100% 



oe caiiaO'^e ci surviving the nyori'.:ii zat ion C'lnaitions. ^nus 



KCNQ4 discl'-:)sed by Singh et al. will net hybriaize with SEQ ID NO: 
1 of the instant invent:, m. 

In view of the above, App^lirants respectfully request 
reconsideration and removal C)f the reneetion. 



Rejections Under 35 d.S.l § 103 

The Exam.mer miaintams his rejection of cla^m.s 1, 3-8, 10-11, 
18-19 ana 21-30, ana now rejects claims 59 and 61 as being 
unoatentacle over S:nan en al m view :::f WC9401 54 8 'S:.bscn et a 1 . . 



r^ave cee: 



_ :D . . 



pLirp:!se of t^ransfectmq host cells. The E^xaT.mer r:ia^r:tains tha:. 
cne :f ordinary skill in t:ne art w:uld have been a^otivated to marie 
the substituticn m order to express the pr:)teon encr^ded by tne 
intr:-duced DNA (i.e. that of Singh et al.; m a hc-st cell tj 
cerfc^rm liqand binding and functic-nal assays. The Examiner notes 
that since these techniques are widely used in the art and are 
highly successful, there would have h^een a reasonable expectatio-n 
cf s'^ccess. Applicants respectfully traverse. 

As Giscussed abc^ve, tne Smch et a'^, c olynucle': t ide wnicn 
en:cces the KCN1)4 channel pritein j.oes not hyrriaize tii SE^i ID Nl': 
1 jnoer tne cc'n:diticns set forth in claim 1 cr claim 1. Because 
c-f this, Smgr: et al. a^:'ne do-es not supp^ort a case f-ir 
C'Ovi usness . Neither does the cimbinati:'n of Sman et al. and 



.lere. 



f 'iu~ e x o r e 5 s L r\ o a o r t ^ i n e n ci ^ - 



oy the mtrc^duced Z^NA in a ntjst cell, because the Singh et al. 
sequence dies not possess the required structural and functional 



attricutes, tne instant invention couio 



oe oDtameo. 



wnatever ... :qana c: no: no 



onal assays coula oe performed 




^ * a * ^ : . Zci.se'^^er.zl-: , Ar cl : ^ a :v s r e s c e f 1 1 y r e a ue s 

;2Z^^ zj^erazi zr^ ar. reT.cval cf ^::e reject:, c::. 

In view of the above remarks, all of the claims remaining 
in the case are submitted as defining novel, non-obvious, 
patentable subject matter. 

If the Examiner has any questions concerning this application, 
the Examiner is requested to contact the undersigned at 714-708- 
8555 in Costa Mesa, CA. to conduct an interview m an effort to 
expedite prosecution in connection with the present application. 

Pursuant to 37 C.F.R. §§ 1.17 and 1.136(a), the Applicants 
respectfully petitions for a one (1) month extension of time for 
filing a response in connection with the present application and 
the required fee of $110.00 is attached hereto. 

Attached hereto is a marked-up version of the changes made to 
the application by this Amendment. 

7f necessary, the Ccrfir:;issioner is nereby authorized m tnis, 
concurrent, ana futu;re replies, to charge payment or credit any 
ever oa'/rr^.ent zo l^eposi^ AccC'Unt No. 02-244 3 for any aaaiticna^ fees 




sequence of SEQ I.:; No: 1, or its ccmpieT.er: ta ry strar^d, 
wherein said hybridizing occurs m a soiution of 5 x 

5 X Denhardt's soiution, 0.5% SDS and iOC ug/ir.i of 
denaturea sonicated salmon spern^. DNA for 12 hours at 
approximately 45"^'!: followed by washing twice for 30 
minutes in 2 x SSC, 0.5% SDS at a temperature of at least 

6 5 "C and wherein said polynucleotide encodes an amino 
acid sequence having activity as a KCNQ4 potassium 
channel subunit . 
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